Interaction of an amine oxide detergent with lecithin vesicles as studied by nuclear magnetic resonance.
The interaction of an amine oxide detergent with single bilayer lecithin vesicles was investigated with proton and phosphorus magnetic resonance. The addition of the detergent micelles to vesicles suspensions leads to rapid detergent incorporation into the vesicle bilayer, resulting in a heterogenous vesicle population. Initially, some vesicles take up the equivalent of one detergent micelle, whereas others contain no detergent. Subsequently, the detergent is distributed between the vesicles by vesicle-vesicle collisions. This can be followed by the change in the Pr3+-shifted spectral positions of the detergent and lecithin head groups with time. From the intensity of the head-group signals, it can be concluded that after about 20 h the detergent is almost equally distributed between the outer and inner vesicle membrane monolayers. Vesicles obtained by cosonication of the detergent and lecithin take up metal ions. This ion permeability depends on the vesicle concentration and can be attributed to vesicle-vesicle or vesicle-mixed micelle collisions. Egg lecithin vesicles are stable against the detergent up to molar ratios of detergent to lecithin of 0.2--0.3. At larger ratios mixed micells and multibilayers are formed. Measurements of proton spin-lattice relaxation times confirmed that the internal architecture of the vesicle bilayer is almost unaffected by the incorporated detergent.